Glucocorticoid-induced inhibition of osteolysis and the development of osteopetrosis, osteonecrosis and osteoporosis.
Changes in the developing femoral epiphysis, especially those concerning the osteocytes, were examined in pony foals systemically treated with daily intramuscular injections of either 0.5 or 5.0 mg of dexamethasone per 100 kg bodyweight for either 3, 8 or 11 months. Midsagittal sections of proximal femur from animals treated for 3 months contained significantly more bone tissue subchondrally and epiphyseally than did sections from untreated ponies. Large portions of the bone tissue appeared necrotic, although osteoblasts and patent capillaries were abundant. After 8 months the bone sections revealed marked osteoporosis. Abnormally dense bone was again observed after 11 months. There were significant increases in the severity of these changes in bone from the animals treated with the higher dosage. Calcium kinetics studies revealed an inhibition of calcium deposition (bone formation) in the treated animals after 2 and 7 months. However, calcium removal (bone resorption) was inhibited to a greater extent. Osteopetrosis (radiographic sclerosis) resulted from the initial resorption/formation imbalance, and was accompanied by osteonecrosis and osteocyte death. Continued treatment resulted in osteopenia, caused by the removal of necrotic bone debris and the inhibition of new bone formation. The primary event in the development of glucocorticoid-induced bone disease was shown to be suppression of osteolysis with the development of osteonecrosis.